Apoptosis in oral mucosa: lessons from the crypt. A commentary.
The programmed removal of individual isolated cells from a tissue during development, in the adult steady state, and in pathological abnormalities, is an important regulated process that counter-balances the cells produced due to cell division, and compliments differentiation in the overall tissue homeostatic mechanisms. In stratified epithelium, apoptosis can sometimes be difficult to identify and end-labelling techniques such as TUNEL are difficult to optimise and validate. In the columnar epithelium of the small intestine, apoptosis is easy to recognise by virtue of the morphological changes seen in dying cells in routine paraffin sections. The dying cells fragment and the apoptotic fragments can be reliably counted. Because of the precise cell positional relationship between hierarchical status in the lineage and cell position in the tissue, the cell death can be related to the hierarchical status of the dying cells. In the normal steady state in healthy epithelium a small proportion of stem cells are constantly dying. This p53-independent apoptosis is interpreted as part of the homeostatic regulation of stem cell numbers. After exposure to low levels of genotoxic agents, such as radiation, some stem cells in this tissue are very susceptible to apoptosis induction in a p53-dependent fashion. This has been interpreted to be a genome protective mechanism that accounts at least in part for the unexpected low incidence of cancer in this rapidly proliferating, large mass of tissue within the gastrointestinal tract.